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The title compound, Q9H21N3O4, crystallizes with two 
independent molecules in the asymmetric unit. In both 
molecules, there is an intramolecular O— H- ■ N hydrogen 
bond, which correlates with the fact that each molecule adopts 
an E configuration with respect to the C=N bond. In the 
crystal, there are C— H- ■ O and C— H- ■ -it interactions 
present. 

Related literature 

For background to the naphthalene group as a fluorophore, 
see: Li et al. (2010); Iijima et al. (2010). For related structures, 
see: Xu et al. (2009); Liu et al. (2011). For bond-length data, 
see: Allen et al. (1987). For hydrogen-bond motifs, see: 
Bernstein et al. (1995). 



Data collection 

Oxford Diffraction Xcalibur 
Sapphire3 Gemini ultra 
diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 



Refinement 

R[F 2 > 2a(F 2 )} = 0.048 

wR(F 2 ) = 0.1 42 

S = 1.03 

6408 reflections 



Diffraction, 2009) 

7mi„ = 0.797, r max = 0.857 
15194 measured reflections 
6408 independent reflections 
4362 reflections with / > 2a(I) 
R inl = 0.025 



469 parameters 

H-atom parameters constrained 
A/w = 0.31 e A~ 3 
Ap mi „ = -0.18 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg3 is the centroid of the C10-C14/C19 ring. 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


04-H4- ■ N3 


0.82 


1.82 


2.535 (3) 


145 


08-H8- ■ N6 


0.82 


1.84 


2.549 (2) 


144 


C3-H3B- ■ 02 


0.97 


2.49 


3.141 (3) 


124 


C9-H9- ■ 07 


0.93 


2.54 


3.472 (3) 


177 


C18-H18-07 


0.93 


2.57 


3.500 (3) 


174 


C26-H26^- ■ 03' 


0.97 


2.49 


3.403 (3) 


157 


C36-H36- ■ 05" 


0.93 


2.48 


3.371 (3) 


161 


C23-H23B- ■ Cg3 ui 


0.97 


2.65 


3.589 (2) 


162 


Symmetry codes: fi) x 


,y + l, z; (u) x + 1, 


-y + l.z- 


1-1; (iii) -x- 1, - vH 


-1,-z + l. 



Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXL97. 

This work was supported by the Key Project of Science and 
Technology of Anhui, (grant No. 08010302218), the Natural 
Science Foundation of Anhui Provincial University (grant No. 
KJ2009A127) and the National Natural Science Foundation of 
China (grant No. 20971024). 




Experimental 

Crystal data 

Ci 9 H 21 N 3 0 4 
M, = 355.39 
Monoclinic, Pl^/c 
a = 10.7764 (6) A 
b = 12.0953 (8) A 
c = 26.7606 (14) A 
^ = 93.452 (5)° 



N 



N-N 




V = 3481.7 (4) A 3 
Z = 8 

Cu Ka radiation 
li = 0.79 mm -1 
T = 291 K 

0.30 x 0.20 x 0.20 mm 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2276). 
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Acta Cryst. (2011). E67, ol740 [ doi:10.1107/S1600536811020368 ] 

(£)-3-[(2-Hydroxynaphthalen-l-yl)methylideneamino]-5-(morpholin-4-ylmethyl)-l,3-oxazolidin-2- 
one 

N.-N. Du, H.-J. Xu, C.-R Song and L.-Q. Sheng 
Comment 

The naphthalene group as a fluorophore has been studied extensively due to its characteristic photophysical properties 
and the competitive stability in the environment (Li et ah, 2010; Iijima et al, 2010). As part of an ongoing study of such 
compounds based on the naphthalene group (Xu et al, 2009; Liu et ah, 2011), we report herein on the crystal structure 
of the title compound. 

The molecular structure of the two independent molecules (A and B) of the title compound is shown in Fig. 1. Both 
molecules display a trans configuration about the C=N bond. The bond distances are within the normal range (Allen et ah, 
1987). In each molecule there is an intramolecular N-H - 0 hydrogen bond (Table 1), graph set S(5) (Bernstein et ah, 1995), 
and the oxazolidine rings have chair conformations. 

In the crystal molecules are linked via C-HO and C-H-ti interactions (Table 1). 
Experimental 

A solution of 3-amino-5-(morpholinomethyl)oxazolidin-2-one (0.10 g, 0.5 mmol) in 5 ml of ethanol was added slowly to a 
solution of 2-hydro-l- naphthaldehyde (0.086 g,l mmol) in 10 ml of absolute ethanol under heating and stirring. The mixture 
was then refluxed for 2 h. The mixture was then cooled to room temperature and the resulting solution was left to stand in 
air for 15 days. Colourless needle-shaped crystals of the title compound were formed, on slow evaporation of the solvent. 

Refinement 

All H-atoms were placed in calculated positions and treated as riding: O — H = 0.82 A, C — H = 0.93, 0.97 and 0.98 A, for 
CH(allyl and aromatic), CH2 and CH(methine) H-atoms, respectively, with (7i S0 (H) = k x t/ e q(0,C), where k = 1.5 for OH 
H-atoms, and k = 1.2 for all other H-atoms. 

Figures 



Fig. 1. The molecular structure of the title compound, showing the atom numbering scheme 
and 30% probability displacement ellipsoids. 
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(f)-3-[(2-Hydroxynaphthalen-1-yl)methylideneamino]-5- (morpholin-4-ylmethyl)-1,3-oxazolidin-2-one 



Crystal data 




C19H21N3O4 


r~v f\f\f\\ t r" r\ a 

_F(000) = 1504 


M r = 355.39 


D x = 1.356 MgnT 3 


Monoclinic, P2\lc 


Cu £ct radiation, X. = 1 .54 1 84 A 


Hall symbol: -P 2ybc 


Cell parameters from 3493 reflections 


a = 10.7764 (6) A 


6 = 3.3-69.5° 


b = 12.0953 (8) A 


H = 0.79 mnT 1 


c= 26.7606 (14) A 


7=291 K 


(3 = 93.452 (5)° 


Needle, colourless 


F= 3481.7 (4) A 3 


0.30 x 0.20 x 0.20 mm 


Z=8 





Data collection 

Oxford Diffraction Xcalibur Sapphire3 Gemini ultra 
diffractometer 



6408 independent reflections 



Radiation source: Enhance Ultra (Cu) X-ray Source 4362 reflections with / > 2o(I) 



mirror 

Detector resolution: 15.9149 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2009) 
Tmin = 0.797, T max = 0.857 
15194 measured reflections 



R int = 0.025 
@max 

h = -n->n 

1= -30^32 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.048 
wR(F 2 ) = 0.142 
S= 1.03 

6408 reflections 
469 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (F 0 2 ) + (0.064P) 2 + 0.4406P] 
where P = (F 0 2 + IF 2 )!?, 
(A/o) max < 0.001 

Ap max = 0.31 eA~ 3 

Ap mi „ = -0.18eA- 3 



Special details 

Experimental. CrysAlisPro (Oxford Diffraction, 2009). Empirical absorption correction using spherical harmonics, implemented in 
SCALE3 ABSPACK scaling algorithm. 
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Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell esds are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Ol 


0.62286(16) 


0.34555 (17) 


0.81506(7) 


0.0786 (7) 


02 


0.20078 (17) 


0.21656 (14) 


0.70793 (7) 


0.0813 (7) 


03 


0.13641 (18) 


0.07867 (14) 


0.65635 (8) 


0.0913 (8) 


04 


-0.05112 (17) 


0.09323 (13) 


0.53191 (7) 


0.0750 (6) 


Nl 


0.39342 (15) 


0.36978 (14) 


0.75659 (6) 


0.0505 (6) 


N2 


0.08791 (18) 


0.26098 (15) 


0.63996 (8) 


0.0623 (7) 


N3 


0.02095 (17) 


0.23670 (15) 


0.59634 (7) 


0.0579 (6) 


CI 


0.5528 (2) 


0.4447 (2) 


0.81593 (10) 


0.0772 (10) 


C2 


0.4769 (2) 


0.4632 (2) 


0.76757 (9) 


0.0639 (8) 


C3 


0.4683 (2) 


0.26956(19) 


0.75485 (9) 


0.0605 (8) 


C4 


0.5440 (2) 


0.2549 (2) 


0.80360(10) 


0.0746 (9) 


C5 


0.31806(19) 


0.38797 (19) 


0.71005 (8) 


0.0543 (7) 


C6 


0.1915 (2) 


0.33664 (19) 


0.70922 (9) 


0.0565 (7) 


C7 


0.10901 (19) 


0.36726(18) 


0.66250 (8) 


0.0532 (7) 


C8 


0. 1404 (2) 


0.1756 (2) 


0.66643 (10) 


0.0652 (9) 


C9 


-0.03316 (19) 


0.31476(18) 


0.57062 (8) 


0.0511 (7) 


CIO 


-0.10268 (18) 


0.28679 (17) 


0.52363 (8) 


0.0491 (7) 


Cll 


-0.1052 (2) 


0.17841 (18) 


0.50616 (9) 


0.0558 (7) 


C12 


-0.1633 (2) 


0.1521 (2) 


0.45919 (9) 


0.0615 (8) 


C13 


-0.2248 (2) 


0.2300 (2) 


0.43115 (9) 


0.0606 (8) 


C14 


-0.23216 (19) 


0.34089 (19) 


0.44830 (8) 


0.0536 (7) 


C15 


-0.3021 (2) 


0.4208 (2) 


0.42112 (9) 


0.0653 (8) 


C16 


-0.3099 (2) 


0.5264 (2) 


0.43826 (9) 


0.0705 (9) 


C17 


-0.2449 (2) 


0.5578 (2) 


0.48293 (9) 


0.0645 (8) 


C18 


-0.1759 (2) 


0.48169 (18) 


0.51017(8) 


0.0566 (7) 


C19 


-0.16845 (18) 


0.37009 (17) 


0.49475 (7) 


0.0481 (6) 


05 


-0.49733 (15) 


0.85981 (17) 


0.44678 (6) 


0.0775 (7) 


06 


-0.11211 (15) 


0.71887 (13) 


0.57561 (6) 


0.0656 (6) 


07 


-0.00827 (14) 


0.58282 (13) 


0.61659 (6) 


0.0619 (5) 


08 


0.12904 (18) 


0.58845 (14) 


0.75372 (7) 


0.0786 (7) 


N4 


-0.32867 (16) 


0.82782 (15) 


0.53162 (7) 


0.0535 (6) 


N5 


-0.01269 (17) 


0.76087 (15) 


0.64712 (7) 


0.0573 (6) 


N6 


0.05424 (16) 


0.73496 (15) 


0.69042 (6) 


0.0540 (6) 


C20 


-0.3661 (2) 


0.8667 (3) 


0.44285 (10) 


0.0776 (10) 


C21 


-0.3015 (2) 


0.9028 (2) 


0.49156 (9) 


0.0677 (9) 


C22 


-0.4630 (2) 


0.8218(2) 


0.53528 (9) 


0.0633 (8) 
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H2oA 


A A A 1 OA 

— u.uui9u 


A AT 1 "7A 
U.921 /U 


a /;taaa 
0. 02991) 


A A"7TA* 
U.U /2U* 


UT/;r> 
tiZOD 


n ni aa 

-U.1239U 


A OA 1 AA 


a /; c/; aa 
U.OD09U 


A A"7TA* 
U.U /2U* 




A A"7A"7A 

u.u/9/u 


A O O/: /I A 

U.6604U 


A "7 1 1 1 A 

0. / 1 130 


A a/; 1 A* 
U.UolU* 


H31 


0.16600 


1.00550 


0.75760 


0.0700* 


H32 


0.25350 


1.13560 


0.81040 


0.0780* 


H33 


0.35580 


1.08420 


0.88570 


0.0910* 


H34 


0.37330 


0.90150 


0.90660 


0.0890* 


H36 


0.33260 


0.70500 


0.88740 


0.0840* 


H37 


0.24650 


0.57290 


0.83670 


0.0860* 



Atomic displacement parameters (A 2 ) 





u 




TT 22 

u 




U 




U 


U 


TT 23 
U 


Ol 


0.0620 


(10) 


0.0986 


(14) 


0.0718 


(11) 


0.0009 (10) 


-0.0250 (9) 


0.0030 (10) 


(_>2 


A AAAO 

0.0908 


{ 1 1\ 

(12) 


0.0537 


(10) 


A A AT T 

0.0932 


(13) 


A A 1 C"7 /A\ 

-0.0157 (9) 


A A A /ZC /1 A\ 

-0.0465 (10) 


A AT A O /A\ 

0.0248 (9) 


03 


A f\f\H A 

0.0974 


(14) 


0.0482 


(10) 


0.1223 


(17) 


-0.0019 (9) 


-0.0434 (12) 


r\ r\ 1 1 r\ / 1 f\\ 

0.0119 (10) 


04 


0.0911 


(12) 


0.0492 


(9) 


0.0823 


(12) 


0.0125 (8) 


a a 1 t a / 1 f\ \ 

-0.0134 (10) 


-0.0102 (9) 


Nl 


0.0469 


(9) 


0.0519 


(10) 


0.0513 


(10) 


-0.0038 (8) 


-0.0090 (7) 


0.0022 (8) 


N2 


A A"7AT 

0.0703 


(12) 


A A/1 A A 

0.0490 


f1 A\ 

(10) 


A t\CA 1 

0.0641 


(12) 


A AA"7A id\ 

0.0070 (9) 


A AT A 1 /1 A~\ 

-0.0241 (10) 


A AAT A /A\ 

0.0024 (9) 


N3 


0.0594 


(11) 


0.0526 


(10) 


0.0593 


(11) 


0.0059 (9) 


-0.0153 (9) 


-0.0007 (9) 


CI 


0.0710 


{ 1 £L\ 

(16) 


0.0869 


(19) 


0.0712 


{ 1 H\ 

(17) 


a a 1 a *7 / 1 c - * 
-0.014 / (Yd) 


-O.OloO (13) 


-O.OOoo ( Yd) 


r^T 

C2 


0.0573 


{ 1 1\ 

(13) 


0.0593 


( \ A\ 

(14) 


0.0731 


( 1 C\ 

(15) 


-0.0080 (11) 


-0.0119 (11) 


-0.0028 (12) 


C3 


A ACAO 

0.0598 


( 1 1\ 

(13) 


A AC"7T 

0.0573 


C\ A \ 

(14) 


A A/CTC 

0.0625 


< 1 A\ 

(14) 


A A A AO /I 1 \ 

0.0048 (11) 


A A 1 1 T 

-0.0112 (11) 


A AAT A /I 1 \ 

0.0029 (11) 


C4 


0.0751 


(16) 


0.0746 


(17) 


0.0713 


(16) 


0.0082 (14) 


-0.0195 (13) 


0.0090 (14) 


C5 


0.0528 


(12) 


0.0549 


(13) 


0.0538 


(12) 


-0.0030 (10) 


f\ r\r\c\r\ 1 1 f\\ 

-0.0090 (10) 


0.0088 (10) 


C6 


0.0524 


(12) 


0.0575 


(13) 


0.0579 


(13) 


A A AO r /in\ 

-0.0036 (10) 


A All 1 /I r\\ 

-0.0113 (10) 


A A1 1 1 /l 1 \ 

0.0111 (11) 


C7 


0.0495 


(11) 


0.0494 


(12) 


0.0588 


(13) 


f\ f\f\ 1 A I f\\ 

-0.0014 (9) 


-0.0128 (10) 


f\ f\f\ A C / 1 f\\ 

0.0045 (10) 


C8 


0.0605 


(14) 


0.0513 


(14) 


0.0808 


(17) 


r\ r\r\ A"t / 1 1 \ 

-0.0043 (11) 


-0.0214 (12) 


0.0129 (12) 


C9 


0.0509 


(11) 


0.0476 


(11) 


0.0535 


(12) 


0.0022 (9) 


r\ aat 1 i (\\ 

-0.0071 (9) 


-0.0029 (10) 


C10 


A A A ti A 

0.0464 


(11) 


0.0506 


(12) 


A A A A/1 

0.0494 


("I 1 \ 

(11) 


A AAA A id\ 

0.0000 (9) 


A AAT O /A^ 

-0.0038 (9) 


-0.0026 (9) 


Cll 


0.0543 


(12) 


0.0514 


(13) 


0.0614 


(13) 


r\ r\r\ 1 r\ / 1 r\ \ 

-0.0010 (10) 


r\ r\r\ 1 ^ / 1 f\\ 

0.0017 (10) 


-0.0078 (ll) 


C12 


0.0632 


(14) 


0.0580 


(13) 


0.0634 


(14) 


-0.0078 (H) 


0.0046 (H) 


-0.0161 (12) 


C13 


0.0596 


(13) 


0.0710 


(15) 


0.0503 


(12) 


-0.0147(12) 


-0.0030 (10) 


-0.0118(12) 


C14 


0.0495 


(11) 


0.0634 


(14) 


0.0469 


(11) 


-0.0076 (10) 


-0.0041 (9) 


-0.0034 (10) 


C15 


0.0676 


(14) 


0.0797 


(17) 


0.0466 


(12) 


-0.0090 (13) 


-0.0140 (ll) 


-0.0013 (12) 


C16 


0.0763 


(16) 


0.0730 


(17) 


0.0593 


(14) 


0.0084(13) 


-0.0191 (12) 


0.0062 (13) 


C17 


0.0757 


(15) 


0.0584 


(14) 


0.0570 


(13) 


0.0094 (12) 


-0.0146 (12) 


-0.0004 (11) 


C18 


0.0627 


(13) 


0.0555 


(13) 


0.0496 


(12) 


0.0024 (10) 


-0.0141 (10) 


-0.0030 (10) 


C19 


0.0442 


(10) 


0.0541 


(12) 


0.0452 


(11) 


-0.0041 (9) 


-0.0026 (8) 


-0.0025 (9) 


05 


0.0608 


(10) 


0.1077 


(15) 


0.0607 


(10) 


0.0004 (10) 


-0.0225 (8) 


0.0059 (10) 


06 


0.0758 


(10) 


0.0521 


(9) 


0.0647 


(10) 


0.0125 (8) 


-0.0309 (8) 


-0.0105 (8) 


07 


0.0629 


(9) 


0.0491 


(9) 


0.0718 


(10) 


0.0068 (7) 


-0.0121 (8) 


-0.0026 (8) 


08 


0.0984 


(13) 


0.0559 


(10) 


0.0779 


(12) 


0.0015 (9) 


-0.0243 (10) 


0.0063 (9) 


N4 


0.0498 


(10) 


0.0543 


(10) 


0.0542 


(10) 


0.0031 (8) 


-0.0148 (8) 


-0.0011 (9) 


N5 


0.0673 


(11) 


0.0489 


(10) 


0.0526 


(10) 


0.0057 (9) 


-0.0217 (9) 


-0.0025 (8) 


N6 


0.0544 


(10) 


0.0579 


(11) 


0.0476 


(10) 


0.0050 (8) 


-0.0136 (8) 


0.0009 (9) 


C20 


0.0683 


(16) 


0.104(2) 


0.0593 


(15) 


0.0006 (15) 


-0.0062 (12) 


0.0150(15) 


C21 


0.0546 


(13) 


0.0737 (16) 


0.0728 


(16) 


-0.0042 (11) 


-0.0128 (12) 


0.0118 (13) 
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a ac^a 
U.UjZU 


(1Z) 


U.U/ 15 (lo) 


n aca/i ( 1 A\ 
U.U5y4 (14) 


A AAA/1 (\\ \ 

U.UUU4 (11) 


A AA7/1 (\ A\ A AAAO ( 1 7\ 

U.UU/4 (1U) U.UUUo (1Z) 


CZ3 


U.UjZ / 


(13) 


A AQC (")\ 

u.uyj (Z) 


U.UO /U (10) 


A AAQ1 (\ Q\ 

U.UUV3 (13) 


A A1 A/C /I 1 \ A AA/^A ( 1 C.\ 

U.UlUu (11) U.UUoU (13) 


CZ4 


a acqq 


(13) 


U.UoUo (14) 


U.U56 / (13) 


A AAC/1 /I 1 \ 

U.UU54 (11) 


A Al CA / 1 C\\ A Afl^Q (\\ \ 

— u.ui 3U (iu) — u.uujy (ii ) 


CZD 


U.UooU 


(14) 


A AC 1 1 /I T\ 

U.Uj 13 (1Z) 


U.U0U3 (13) 


A AACO n A\ 

U.UU56 (1U) 


A A77/1 (\ 1 \ A AAIT (\ 1 \ 

U.UZZ4 (11 ) U.UU3Z (11 ) 


CZu 


u.uoyo 


(14) 


A A/1 70 /I 
U.U4 /o (1Z) 


U.U5V1 (13) 


A AA/;7 i\ A\ 

U.UUO / (1U) 


A A77A, /I 1 \ A AA/1 A ( 1 A\ 

U.UZ /U (11) U.UU4U ( 1U) 


/ 


a r\/\ 7Q 

u.U4 /y 


(\ 1 "I 

(H) 


A ACAC (\ a\ 
U.UDUj (,13) 


a accq i\ i\ 
U.U556 (12) 


A AA 1 O /Q\ 

U.UU16 \y) 


A A 1 AA ( A\ A AAA/1 ( 1 A\ 

u.uiuu (y) u.uuu^ (iu) 


roe 
CZ5 


U.U4o / 


( u ) 


A ACTQ fl 0\ 

u.ujzy (iz) 


U.U46/ (11) 


A AATQ /Q\ 

u.uu3y (y ) 


A AAQA /Q\ A AA 1 C (\ A\ 

u.uuyu (y) u.uuo (iu) 


czy 


a A/i/i/: 


(\ 1 "I 

(H) 


A AC 7/C /I ^\ 

U.Uj /o (IZ) 


A A/1 CT /I 1 \ 

U.U45 /(ll) 


u.uu30 (y ) 


A AACQ /Q\ A AAQ C /1A\ 

u.uujy (y) u.uu3j (iu) 


C3U 


A A /I AC 
U.U4UD 


n a\ 
(10) 


U.Uo3o (13) 


A A/llO /I 1 \ 

U.U428 (11) 


A AA/1 7 fC,\ 

u.uu42 (y ) 


a aaii (si\ n nm o (\ c\\ 
U.UU33 (o) u.uuiy (IU) 


C3 l 


A ACTQ 

U.Uj3o 


(12) 


U.Uo /3 (13) 


a ac 17 nT\ 
U.U51 / (12) 


A A A C 7 /I 1 \ 

U.UU52 (11) 


A AAOC. (\ A\ A AA17 ( 1 1 ^ 

U.UUoj (IU) U.UUZ / (11) 


C3Z 


a A^aa 
U.U033 


(14) 


A A/^7/1 /I C\ 

u.uo m (i->) 


A fl&A'X n c\ 

U.U043 (15) 


A AAA/1 n "t\ 

U.UUU4 (12) 


a aa/1 7 n n n nins 
U.UU4/ (11) U.UlUo(lZ) 


C33 


0.0713 


(16) 


0.091 (2) 


0.0638 (16) 


-0.0079 (15) 


-0.0089 (12) -0.0207 (15) 


C34 


0.0665 


(15) 


0.104 (2) 


0.0498 (13) 


0.0037 (15) 


-0.0150 (11) -0.0031 (14) 


C35 


0.0482 


(12) 


0.0807 (16) 


0.0449(11) 


0.0046(11) 


-0.0071 (9) 0.0025 (11) 


C36 


0.0679 


(15) 


0.0866 (19) 


0.0541 (14) 


0.0057 (13) 


-0.0152 (12) 0.0187 (13) 


C37 


0.0775 


(17) 


0.0710 (16) 


0.0650 (15) 


0.0066 (13) 


-0.0133 (13) 0.0204(13) 


C38 


0.0595 


(13) 


0.0600 (14) 


0.0586 (13) 


0.0044(11) 


-0.0104 (11) 0.0055 (11) 


Geometric parameters (A, °) 










Ol— CI 






1 A 1 O /1\ 

1.415 (3) 


C4- 


-H4B 


A A"7AA 

u.y /UU 


Ol— C4 






1.410 (3) 


C4 — H4A 


A A"7AA 

u.y /uu 


02— C6 






1.450 (3) 


C5- 


-H5A 


A A"7AA 

u.y /uu 


02— C8 






i 1 An il\ 
1.34/ (3) 


C5- 


-H5B 


A A"7AA 

u.y /uu 


03— C8 






1 iai 
1.203 (3) 


C6— H6 


A A OA A 

u.y&uu 


04— Cll 






1.352 (3) 


C7- 


-H7A 


A A7AA 

u.y /UU 


04— H4 






0.6200 


C7- 


-H7B 


A A7AA 

u.y /UU 


05— C23 






1 A 1 T 
1.41 / (3) 


C9— H9 


A A1AA 

u.y3uu 


05— C20 






1.42/ (3) 


C12- 


-H12 


A Al A A 

u.y3uu 


06— C27 






1.33 / (3) 


C13- 


-H13 


A AQAA 

u.y3uu 


06— C25 






1 a /:a /i \ 
1.4oU (3) 


C15- 


-H15 


A AQAA 

u.y3uu 


07— C27 






i inn 
1.200 (3) 


C16- 


-H16 


A AQAA 

u.y3uu 


08— C38 






1 ICC /l\ 

1.355 (3) 


C17- 


-H17 


A AQAA 

u.y3uu 


08— H8 






a oinn 
0.6200 


C18- 


-H18 


A AQAA 

u.y3uu 


Nl— C5 






1.402 (3) 


C20- 


-C21 


1 CAC { A\ 

1.5U5 (4) 


Nl— C3 






1 a cn 
1.45V (3) 


C22- 


-C23 


1 /in"7 f a \ 
I Ay / (4) 


Nl— C2 






1.403 (3) 


C24— C25 


1 a o/: ii \ 
1.480 (3) 


N2— C7 






1.432 (3) 


C25- 


-C26 


1.53y (3) 


N2— C8 






1.350 (3) 


C28- 


-C29 


1 a c/; \ 
1.450 (3) 


N2— N3 






1.30/ (3) 


C29- 


-C30 


1 A "1 C 11\ 

1.435 (3) 


N3— C9 






1 TOT H\ 

1.26/ (3) 


C29- 


-C38 


1 1 A1 

1.3y3 (3) 


N4— C21 






1 A AO fy\ 
1.446 (3) 


C30- 


-C31 


1 /1 1 "5 11\ 

1.413 (3) 


N4— C24 






1 A£-A f1\ 

1.404 (3) 


C30- 


-C35 


1.426 (3) 


N4— C22 






1 /i cn ~\ 

1.459 (3) 


C31- 


-C32 


1.365 (3) 


N5— C27 






1.368 (3) 


C32- 


-C33 


1.396 (4) 


N5— N6 






1.364 (2) 


C33- 


-C34 


1.360 (5) 


N5— C26 






1.433 (3) 


C34- 


-C35 


1.400 (4) 


N6— C28 






1.285 (3) 


C35- 


-C36 


1.418 (3) 


CI— C2 






1.506 (3) 


C36— C37 


1.347 (3) 
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f^l f^A 

C3 — C4 


1.3U/ (3) 


PC p/: 

Cj — Co 


1 /t no /i \ 
1.4ya (3) 


p/ p-7 

Co — C/ 


1.535 (3) 


PG p i r\ 

Cy — C1U 


1 AAA /1\ 

1.404 (3) 


Pin n i 
C1U — CI 1 


1.3V2 (3) 


c i u — c i y 


1 A 1 1 /1\ 

1.431 (3 j 


Cl 1 — C1Z 


1.4U / (3) 


C1Z — C13 


1.333 (3) 


C13 — C14 


1.421 (3) 


p 1 ,/i pin 

C14 — ciy 


1.425 (3 j 


p 1 yl pi C 

C 1 4 — C 1 J 


1.4U2 13) 


C15 — C16 


1.361 (3) 


C16 — C17 


1.401 (3) 


P 1 -7 pi O 

Cl / — Clo 


1.300 (3) 


pi o p 1 n 

c i o — c i y 


1.413 (3) 


n hi r 

1 — 1 1 1 I _> 


n Q7nn 


Cl — H1A 


0.9700 


C2 — H2B 


0.9700 


C2 — H2A 


0.9700 


C3 — H3A 


0.9700 


C3 — H3B 


0.9700 


p 1 p 1 p /I 

Cl — Ul — C4 


1 1 A OA ^1 0\ 

nu.zy (i I) 


p/ PO po 

Co — UZ — Co 


1 in o a /i o\ 
HU.o4 (lo) 


PI | Pt/1 II A 

Cl 1 — U4 — H4 


1 aa 

luy.uu 


PTH PC PT1 

CZU — Uj — CZ3 


1 AO y|H /1 a\ 

iuy.4u (iy) 


p^f p,/r PT7 

CZ j — (JO — CZ / 


1 1 n *7C ^1 0\ 

11U. ID (1 /) 


pi O AO TTO 

C3o — Uo — Ho 


luy.uu 


PO \T| pi 

CZ — JN 1 — C3 


1 AO TO / 1 £\ 

lUo.Zo (10) 


PO XT1 PC 

CZ — JN 1 — Cj 


1 1 A AA C\ 0\ 

nu.yy (i /) 


pi mi pc 

C3 — JN 1 — Cj 


111 OA f\ 0\ 

1 1Z.ZU (1 /) 


xn MO Z" 1 © 

JN3 — JNZ — Co 


1 1 O /ZQ /1 A\ 

ii /.0o (iy) 


p-7 \n po 
C / — JNZ — Co 


11/1 /I /0\ 

1 14.4 (Zj 


Ml M1 P^7 

JN3 — JNZ — C / 


1 T7 A/1 / 1 0\ 

iz /.y4 (loj 


mi mi /"'A 

jnz — JN3 — cy 


1 1 A Q/Z /1 0\ 

ny.oo (lo) 


PO 1 XT /I PI/I 

CZ1 — JN4 — CZ4 


1 1 O 11 /I o\ 

1 IZ. /Z (lo) 


PO O XT /I po /I 

CZZ — JN 4 — CZ4 


1 1 A C C C\ 0\ 
1 1U. J J (1 /) 


PO 1 M/1 POO 

CZ1 — JN4 — CZZ 


1 AA AO / 1 0\ 

luy.uo (1 /) 


XT/, MC C^~i(Z 

JN 0 — JN j — CZO 


1 OO 10 ^1 Q\ 

IZ /.3o (loj 


PO £ MC POT 

CZO — JN j — CZ / 


11/1 /IT /1 0\ 

1 14.4Z (lo) 


"\T£ MC POO 

JN 0 — JN 3 — CZ / 


1 1 O AO /1 0\ 

llo.Uo (lo) 


"\TC M£ PTO 

JN j — JN 0 — CZo 


1 1 A Cl f\ Q\ 

iiy.33 (lO) 


p. l p 1 po 

Ul — Cl — CZ 


111 A PO\ 

1 1Z.U (Z) 


M1 PO PI 

JN 1 — CZ — C 1 


1 1 A *7A /1 A\ 

i iu. /u (iy) 


M 1 PT P A 

N 1 — C3 — C4 


1 A A A A / 1 A\ 

109.99 (19) 


Ol— C4— C3 


112.6(2) 


Nl— C5— C6 


114.14(18) 


02— C6— C5 


110.49(18) 


02— C6— C7 


104.98 (18) 


C5— C6— C7 


113.22(19) 



PT7 pio 

C3 / — C3o 


1 A AO 

1.407 (3) 


POA T TO A A 

CZU — HZUA 


A AOAA 

0.9700 


POA TTOAT5 

CZU — hlZUB 


U.V /UU 


PO 1 TTO 1 A 

CZ1 — hIZIA 


U.V /UU 


PI 1 T Tl 1 TO 

CZ1 — HZlb 


u.y /uu 


p O "> 1 I O "> A 

CZZ — HZZA 


u.y /uu 


POI I ITTD 

CZZ — HZZB 


U.V /UU 


PO 1 I I O 1 A 

CZ3 — HZ 3 A 


u.y /UU 


p 0 1 I I "> 1 o 

CZ3 — HZ3B 


u.y /UU 


PO /I I I O A A 

CZ4 — hlZ4A 


u.y /uu 


Pl/1 TT1/1TO 

CZ4 — HZ 413 


u.y7uu 


PTC I I o C 

CZD — HZj 


u.ysuu 


/ • o m/ A 
CZO — HZ OA 


A A"7AA 

u.y /uu 


/ • O I I O /LID 

CZO — HZ OB 


A A"7AA 

u.y /uu 


poo i no 
CZo — HZo 


A A1AA 

u.y3uu 


v 1 1 1 l 




C32 — H32 


0.9300 


C33 — H33 


0.9300 


C34 — H34 


0.9300 


C36 — H36 


0.9300 


C37 — H37 


0.9300 


pi 1 A p| 1 I I 1 0 

C 1 4 — C 1 3 — H 1 3 


1 OA AA 
1ZU.UU 


p 1 O pill TJ 1 1 

C 1 Z — C 1 3 — H 1 3 


1 OA AA 
1ZU.UU 


p 1 /L P1C Tils 

ClO — Cl j — HID 


1 OA AA 
1ZU.UU 


p i /i pic me 
C 14 — C 1 J — H 1 j 


1 OA AA 
1ZU.UU 


PK pi/: iii/: 

C 1 j — C 1 o — H 1 0 


1 OA AA 
1ZU.UU 


P i -7 pi/- iii/: 

C 1 / — C 1 0 — H 1 0 


1 OA AA 
1ZU.UU 


pi/ P1*7 I I 1 "7 

ClO — Cl / — HI / 


1 OA AA 
1ZU.UU 


pig p 1 o 1 1 i "7 

Clo — Cl / — HI / 


1 OA AA 
1ZU.UU 


p 1 -7 pig ] 1 1 g 
C 1 / C 1 o H 1 0 


1 1 Q AA 

i iy.uu 


Pin pio it 1 o 

c i y — C 1 o — H 1 o 


1 1 A AA 

ny.uu 


p, c POA PI 1 

Uj — CZU — CZ 1 


111 o /o\ 

1 1 l.Z (Z) 


M/1 PO 1 PI A 

JN 4 — CZ 1 — CZU 


1 1 A A /0\ 

nu.y (Z) 


M/i pn p o i 
JN4 — CZZ — CZ3 


1 AA CO n A\ 

luy.jo (iy) 


p, c poi pn 
Uj — CZ3 — CZZ 


1 1 O O 1 C\ A\ 

nz.zi (iy) 


M/1 PO /I PIC 

JN4 — CZ4 — CZj 


1 1 O /II ^1 A\ 

11Z.43 (iy) 


p/ POC PO /I 

Uo — CZj — CZ4 


1 AO OO ( 1 0\ 

lUo. /o (lo) 


PO /I POC P^O/L 

CZ4 — CZj — CZO 


111 CA ^1 A\ 

113. jy (iy) 


p. / POC / • O 

Uo — CZj — CZO 


1 AC /I 1 /"I 0\ 

1UJ.41 (1 /) 


"\TC p 1 0 /L PIC 

JN j — CZO — CZJ 


1 AA OA ( 1 0\ 

iuu. /y (i /) 


p./ poo MC 

Uo — CZ / — JN j 


1 AO C C ( 1 0\ 

lUo.JJ (lo) 


PO POO MC 

U / — CZ / — JN J 


1 OO £ ^0^ 

1Z/.0 \L) 


p\ / pOO i'\H 

Uo — CZ / — U / 


1 Ol A /0\ 

iz3.y (Z) 


MZZ POO POA 

N 6 — C28 — C29 


iino /o\ 

119.2 (2) 


C28— C29— C38 


120.6 (2) 


C30— C29— C38 


118.99(19) 


C28— C29— C30 


120.46 (19) 


C29— C30— C35 


119.4 (2) 


C31— C30— C35 


117.03 (19) 



sup-7 



supplementary materials 



XT1 PI P/; 

JN2 — C/ — Co 


ini in /i o\ 
1U1.3U (lo) 


pi po "\T1 
U2 Co — JN2 


1 no A /1\ 
100.4 (2) 


PI PO "\T1 

(J J — Co — JN2 


1 1 0 1 /1\ 

120.1 (I) 


p.i po p.i 

U2 — Co — Uj 


ni : ^ 1\ 

123.3 (2) 


xti pn nfi 
JN 3 — CV — C 1 0 


1 1 o on p n\ 
llo.oU (iy) 


pn nn pi i 
cy — C 1 U — C 1 1 


1 on n / 1 n\ 
12U.32 (lyj 


pin pin 

cy — c i u — c i y 


11A 01 / 1 o\ 

120.01 (lo) 


p 1 1 nn p 1 n 

ci i — cio — ciy 


1 1 o o/: p n\ 
llo.OO (iy) 


p/i n i p 1 n 
U4 Cll — CIU 


1 11 1 /1\ 

123.2 (2) 


p/i n i pn 
U4 Cll — C12 


1 1 /; n /i\ 
11 0.0 (2) 


nn pii p 1 1 
CIU — Cll — C12 


1 in o /i\ 
120.0 (2) 


P11 rn pii 
CI 1 — C12 — CI 3 


111 n /i\ 
121. U (2) 


P 1 1 PIT PI/1 

CI 2 — C13 — C14 


1 in n /i\ 
12U.y (2) 


pii pi/1 pin 

C 1 3 — C 1 4 — c i y 


1 1 o o /1\ 

11 0.0 (2) 


p 1 c pi/1 pin 

CIS — C14 — ciy 


lino /i\ 
liy.O (2) 


P 1 1 P 1 /I P 1 C 

CI 3 — C14 — CI J 


111 c /1\ 
121.D (2) 


pi/1 p 1 c ru 
C 1 4 — C 1 5 — C 1 0 


1 in n /i\ 
12U.y (2) 


P 1 C P1/C P 1 1 

CIS — Clo — CI / 


1 in i /i\ 
12U.3 (2) 


pi~7 pio 
Clo — CI / — Clo 


1 in n /i\ 
12U.U (2) 


p 1 1 pio pin 

CI / — Clo — ciy 


ill i /i\ 
121./ (2) 


pin pin pio 

CIU — ciy — Clo 


in in p o\ 
123.2y (lo) 


pin pin pii 
CIU — Ciy — C14 


1 1 n cn p n\ 

ny.su (iy) 


pi/1 pin pio 
C 1 4 — c i y — C 1 0 


111 in p n\ 
11 /.2U (iy) 


P. 1 P 1 U1 A 

Ul — CI — HI A 


1 nn nn 

luy.uu 


PI P 1 II 1 D 

C2 — C 1 — H 1 B 


1 nn nn 

luy.uu 


HI A P1 hid 

H1A — CI — H1B 


1 no nn 

108.00 


P 1 P 1 HID 

Ul — CI — H1B 


109.00 


PI P 1 T_T 1 A 

C2 — C 1 — H 1 A 


1 nn nn 

loy.oo 


P 1 PI Ul A 

C 1 — C2 — HZ A 


1 nn nn 

loy.oo 


\T| pi m a 

JN 1 — C2 — H2A 


1 nn nn 

loy.oo 


\n pi inn 
JN 1 — C2 — H2B 


1 1 n nn 
1 10.00 


Ul A PI U1D 

H2A — C2 — H2B 


1 no nn 
100.00 


pi n inn 
CI C2 — H2B 


1 nn nn 

loy.oo 


P/1 PI T_T1 A 

C4 — C3 — H3A 


1 1 n nn 
110.00 


\I1 pi inn 

JN 1 — C3 — H3B 


1 1 n nn 
1 10.00 


\H PQ TJ1 A 

JN 1 — C3 — H3A 


1 1 n nn 
110.00 


P/1 PI U1D 

C4 — C3 — tim 


1 1 n nn 
110.00 


t_ti a pi 1 1 1 1") 
H3A — C3 — H3B 


1 no nn 
100.00 


A| p^ TJ/1 A 

Ul — C4 — H4A 


1 nn nn 

loy.oo 


PI P/1 T_T/1 A 

C3 — C4 H4A 


1 nn nn 

loy.oo 


PI P/1 I 1 ,1 o 

C3 — C4 H4B 


1 nn nn 

loy.oo 


\J A A P/1 I I ,| T'\ 

H4A — C4 — H4B 


1 no nn 
100.00 


A| P/1 I I ,.| 15 

Ul — C4 — H4B 


1 nn nn 

loy.oo 


Nl— C5— H5B 


109.00 


C6— C5— H5A 


109.00 


Nl— C5— H5A 


109.00 


H5A— C5— H5B 


108.00 


C6— C5— H5B 


109.00 


C7— C6— H6 


109.00 



pin pm pi i 
C2y — C30 — C3 1 


111 £LC\ /1 0\ 

123.00 (lo) 


pm pi 1 pn 
C30 — C3 1 — C32 


111 /; /1\ 
I2l .0 (2) 


pi 1 pn pn 
C31 — C32 — C33 


1 in i /i\ 
120. / (2) 


pn pn pi/i 
C32 — C33 — C34 


nn/: /i\ 

liy.O (i) 


pn pi/i pi^: 
C33 — C34 — C35 


111 i /1 \ 
1 2 1. 3 (2) 


pm pn 
C3U — C3j — C34 


11(1 Q /1\ 

iiy.o (2) 


pi/i pic ri/c 
C34 — C35 — C3o 


in /; /i\ 
121.0 (2) 


pm pi/; 
C3U — C3j — C30 


110/; (y\ 
llo. 0 (2) 


pi^: pi /; pn 
C35 — C3o — C3 / 


111 i /i\ 
121.3 (2) 


pi/; pn pio 
C30 — C3 / — C3o 


111 1 /i\ 
121.1 (2) 


po pio pn 
Uo — C3o — C3 / 


1 1 /; i /1\ 
1 1 0.2 (2) 


pin pio pn 
C2y — C3o — C3 / 


1 in /; /i\ 
120.0 (2) 


po pi o pin 
Uo — C3o — C2y 


i ii i /i\ 
123.2 (2) 


PC Pin TTin a 
U5 — C2U — H2UA 


109.00 


pc pin in/ID 
Uj — C2U — H2UB 


1 nn nn 

loy.oo 


pn pin xjin a 
C2 1 — C2U — H2U A 


1 nn nn 

loy.oo 


pn pin umD 
C2 1 — C2U — H2UB 


1 nn nn 

loy.oo 


TTin a pin in/iD 
H2UA — C2U — H2UB 


1 no nn 
108.00 


~KTA PI 1 T_T1 1 A 

JN4 — C21 — H21A 


1 nn nn 

loy.oo 


~KTA PI 1 T_T1 1 ID 

JN4 — C21 — H21B 


1 nn nn 

loy.oo 


pin pn t_ti i a 
C2U — C2 1 — H2 1 A 


1 nn nn 

loy.oo 


pin pn t_ti 1 T3 
C2U — C2 1 — H2 1 B 


1 1 n nn 
110.00 


T_T1 1 A PI 1 T_T1 1 ID 

H21A — C21 — H21B 


1 no nn 
100.00 


~\TA P11 T_T11 A 

JN 4 — C22 — H22 A 


1 1 n nn 
1 10.00 


XT/1 P11 UTTD 

JN4 — C22 — H22B 


1 1 n nn 
110.00 


pii pn t_tii a 
C23 — C22 — H22A 


1 1 n nn 
110.00 


pii pii T_riir> 
C23 — C22 — H22B 


1 1 n nn 
1 10.00 


T_T11 A PII TJIITJ 

H22A — C22 — H22B 


1 no nn 
100.00 


pc pn im a 
Uj — C23 — H23A 


109.00 


PC PII TJ11T3 

Uj — C23 — H23B 


1 nn nn 

loy.oo 


P11 P11 t_tii a 
C22 — C23 — H23A 


1 nn nn 

loy.oo 


P11 PII TJIITJ) 

C22 — C23 — H23B 


1 nn nn 

loy.oo 


T_T11 A PII T_T11T3 

H23A — C23 — H23B 


1 no nn 
100.00 


XT/1 PI/1 TJ1/1 A 

JN 4 — C24 — H24 A 


1 nn nn 

loy.oo 


XT/1 PI/1 T_T1/1TJ> 

JN4 — C24 — H24B 


1 nn nn 

loy.oo 


PIC PI/1 TJ1/1 A 

C25 — C24 — H24A 


1 nn nn 

loy.oo 


pic pi/i T_ri/ir> 
C25 — C24 — H24B 


1 nn nn 

loy.oo 


TJ1/1 A PI/1 T_T1/1TJ) 

H24A — C24 H24B 


1 no nn 
100.00 


p/; pic t_tic 
Uo — C25 — H2d 


1 1 n nn 
1 10.00 


PI/1 PIC T_T1C 

C24 — C25 — H2d 


1 1 n nn 
110.00 


pi/; pic t_tic 
C2o — C25 — H2d 


1 1 n nn 
110.00 


xtc pi/; t_ti/; a 
JN 5 — C2o — H2oA 


111 nn 
1 12.00 


ivtc pi/; t_ti/;t3 
JN j — C2o — H2oB 


111 nn 
1 12.00 


C25— C26— H26A 


112.00 


C25— C26— H26B 


112.00 


H26A— C26— H26B 


109.00 


N6— C28— H28 


120.00 


C29— C28— H28 


120.00 


C30— C31— H31 


119.00 



sup-8 



supplementary materials 



Uz CO — hlO 


1 aa nn 

lUy.UU 


pc pz; u C 

Cj — Co — hlO 


1 ah aa 
lUy.UU 


JNZ — C/ — hi /A 


in nn 

i iz.uu 


\n pt inn 
JNZ — C/ — hl/B 


lll.UU 


Co — C / — hi /A 


111 AA 
111 .UU 


Cf\ CI T47R 


1 1 1 00 

l IZ.UU 


H7A — C7 — H7B 


109.00 


CIO — C9 — H9 


121.00 


N3 — C9 — H9 


121.00 


Cll — C12 — H12 


120.00 


C13 — C12 — H12 


119.00 


f^A i~n r^i /~"> 
C4 — U 1 — C 1 — CZ 


^ 1 /1\ 

J J. / (,3J 


C 1 — U 1 — C4 — C3 


30.4 (3) 


f'Q f~*i /"'^ 
Co — UZ — Co — CD 


— liy.o (2) 


/~iq r\i c^H 
Co — UZ — C6 — C / 


Z.O (I ) 


r\"t r^Q i~*i 
Co — UZ — Co — UJ 


170 7 ni 
1 /o. / (.Zj 


r^/: /~*i /^o M1 
Co — UZ — C8 — JN Z 


-1.5 (3) 


CZ3 — U5 — CZO — CZ 1 


— D /.U (3) 


CZO — Uj — CZ3 — CZZ 


Jo. 4 (3) 


CZ / — Uo — CZ5 — CZ4 


nc 1 /">\ 

— IZD.l (Z) 


Cz5 — UO — CZ / — JN5 


1.8 (2) 


CZ / — Uo — CZ5 — CZ6 


-2.9 (2) 


CZ5 — (JO — Cz / — U / 


i no 1 ZO\ 
—1 /O.l (Z) 


/"^l Ml /~*1 1 

C3 — JN 1 — CZ — C 1 


-57.3 (2) 


r^i \T1 r^i r^/i 
CZ — JN 1 — C3 — C4 


57.1 (2) 


r^c mi r^i r^^i 
C5 — JN 1 — C3 — C4 


1 *7A AC / 1 *7\ 

1 /y.yj (1 /) 


mi r^i r^i 
CD — JN 1 — CZ — C 1 


1 "7G 1/1 / 1 

1 /y.14 (1 1) 


mi /^c /^/; 
C3 — JN 1 — CD — CO 


A A A 

yu.4 (Z) 


r^i wi 

CZ — JN 1 — C5 — CO 


1/10 11 1 A\ 

— 145.33 (lyj 


mi mi r^i r^/; 
JN 3 — JN Z — C / — Co 


1 *7A 1 

—l /y.l (z) 


r^Q \n mi r^o 

Co — jn z — jn j — cy 


1 /o.3 (Z J 


/"^1 Ml Ml l~*C\ 

C / — JN Z — JN 3 — cy 


-U.0 (3) 


Ml Ml f'Q /~\1 

JN 5 — JN Z — Co — U3 


A A ( A\ 

U.4 (4 j 


r^o mt r^i r^/; 
Co — JNZ — C / — Co 


Z.U (Z) 


Ml Ml f~*Q ^"M 

JN 3 — JN Z — C 0 — UZ 


1 *7A C A / 1 Q\ 

_ 1 /y.jU (lo) 


Ml /^O /~*1 

C / — JN Z — Co — UZ 


—U.j (3) 


/""'I MO r^Q /~*1 

C / — JN Z — Co — U3 


1 *7A /I 

1 /V.4 (Z) 


mi mi r^o 1 n 

jn z — jn i — cy — C 1 U 


1 7Q AC ^1 Q\ 


Czz — JN4 CZ1 — CZU 


c/^ a e*>\ 

-jo.v (z) 


r^i/i M/i /~"ii r^n 
CZ4 — JN 4 CZZ — C23 


1 *70 C/i ( 1 A\ 

—i /o.jo (iy) 


CZ4 — JN4 CZ1 — CZU 


1 *7A OO/I A\ 

i /y.oo (iy) 


r^i 1 M/i r^n r^n 
CZ 1 — JN 4 — CZZ — CZ3 


C7 A 

J / .U (ZJ 


ni M/i ^1,1 

CZ1 — JN4 CZ4 CZ5 


-73.4 (2) 


~KT A /"'I A /^u 

Czz — JN 4 — Cz4 — C25 


1 A TI / 1 A\ 

164.21 (19) 


N6— N5— C26— C25 


-177.71 (19) 


C26— N5— N6— C28 


-12.1 (3) 


C27— N5— N6— C28 


172.20 (19) 


N6— N5— C27— 07 


-3.7 (3) 


C27— N5— C26— C25 


-1.8(2) 



/■ ' -J i Tji i 
C3z — C3 1 — hl3 1 


1 1 A AA 

ny.uu 


r^i 1 / • t -> tji t 
C31 — C3z — hl3Z 


1 1A AA 

IzU.UU 


C33 — C3Z — hl3z 


1 1A AA 

IzU.UU 


rn riii t_jii 
C3Z — C33 — hl33 


1 OA AA 
IZU.UU 


r^i a rn ttii 
C34 — C 3 3 — hi 3 3 


1 1A AA 

IzU.UU 


pii pi4 U14 


1 1 Q 00 

1 1 7.UU 


C35 — C34 — H34 


119.00 


C35 — C36 — H36 


119.00 


C37 — C36 — H36 


119.00 


C36 — C37 — H37 


119.00 


C38 — C37 — H37 


119.00 


r^c\ pin ni 1 PIT 

cy — c 1 u — c 1 1 — C 1 Z 


1 HA A (">\ 

—i /4.y (Z) 


pin pin P11 r\A 

ciy — ciu — en — U4 


—l /0. / (Z) 


pin pin P11 pn 

Cly — CIU — Cll — Clz 


/i n /i\ 

4.7 (3) 


pn pm pin p 1 /i 

cy — c 1 u — c 1 y — c 1 4 


1 *70 A A f\ A\ 

i /o.u4 (iy) 


pn pm pm pio 

cy — c i u — c i y — c i o 


1 A /1\ 

-3.0 (3) 


pi a pii pn pn 
U4 — C 1 1 — C 1 Z — C 1 3 


1 / / .z (z) 


Pin pi i pi i pii 
CIU — Cll — Clz — CI 3 


/| 1 /IN 

-4.1 (3) 


pi i pn pn p i /i 
Cll — Clz — C13 — C14 


A 1 /1\ 

0.2 (3) 


pn pn p i /i pm 
C 1 z — C 1 3 — C 1 4 — C 1 y 


1 A /1\ 

2.9 (3) 


pn pn p i /i pic 
C 1 Z — C 1 3 — C 1 4 — C 1 j 


1 *7C A /")\ 

— 1 /j.y (z) 


pn p i /i pm pm 
C13 — C14 — Cly — CIU 


1 1 /1\ 

-2.2 (3) 


pn p i /i pm pio 
C 1 3 — C 1 4 — C 1 y — C 1 o 


1 *70 OT / 1 A\ 

i /o.oz (iy) 


pin p i /i pic p i /c 
Cly — C14 — CI J — ClO 


A 1 /1\ 

U.3 (3) 


pn p i /i pic pi/: 
C 1 3 — C 1 4 — C 1 J — C 1 0 


1 'TA 1 /")\ 

1 /y.i (z) 


pk p i /i pm pm 
CI j — C14 — Cly — CIU 


1 /:o /"in\ 

i /o.oo (iy) 


pk pi /i pm pio 

c i j — c 1 4 — c i y — c i o 


1 /I /1\ 

-2.4 (3) 


P i /i pic p i /: p 1 -7 
C14 — C1j — ClO — CI / 


1 O /1\ 

1.8 (3) 


pi c p i / pn pio 
C 1 J — C 1 0 — C 1 / — C 1 o 


1 T /1\ 

-1.7 (3) 


p i f pn pio pin 

cio — ci / — cio — ciy 


A C /1\ 

-0.5 (3) 


p i n pio p i q p 1 A 

ci / — cio — ciy — ci4 


0 C /1A 

2.5 (3) 


pn pio pin pm 
CI / — Cio — Cly — CIU 


— 1 /0.J (Z) 


(\Z pop, p ~) i XT /I 

Uj — CzU — Czl — JN4 


C7 H /1\ 

57.7 (3) 


M/1 PT> pti pc 

JN4 — CzZ — Cz3 — Uj 


CA A 

— jy.U (Z) 


M/1 PO /I PTC p,Z 

JN4 — Cz4 — Czj — Uo 


£A O /">\ 

— OU.o (Z) 


M/1 PO /I PTC /' •">/' 

JN4 — Cz4 — Czj — Czo 


1 11 Ol / 1 o\ 

—1 / /.oz (lo) 


A/ p^C PT/; \T( 

Uo — Czj — CzO — JN J 


2.7 (2) 


PT/I p-) c p-)/: \jr 

Cz4 — Czj — CzO — JN J 


1 Z 1 . / (Z J 


WXiL PTO p^n pin 

JN0 — Czo — Czy — C3U 


1 *7C /II ( 1 A\ 

i / j .43 (ly) 


~W£ PTO pon pto 

JN0 — Czo — Czy — C3o 


/I O /1\ 

-4.8 (3) 


pto pin pm pi 1 
Czo — Czy — C3U — C3 1 


A *7 /1\ 

-0.7 (3) 


pto pon pm pic 
Czo — Czy — C3U — Cjj 


1 /y.ZZ (18) 


pio pon pin pn 
C3o — Czy — C3U — C3 1 


1 in c /i\ 
1 /y.5 (Z) 


PTO pin PTA PTC 

C38 — C29 — C30 — C35 


-0.6 (3) 


C28— C29— C38— 08 


0.9 (3) 


C28— C29— C38— C37 


-179.4(2) 


C30— C29— C38— 08 


-179.3 (2) 


C30— C29— C38— C37 


0.4 (3) 


C29— C30— C31— C32 


180.0(2) 



sup-9 



supplementary materials 



JN o — JN j — CZ / — <Jo 


1 /0.41 (1 /) 


PIC pi p. pi I PIT 

C3j — C3U — C31 — C3Z 


0.1 (3) 


CZo — JN j — CZ / — Oo 


A 1 (1\ 

0.1 (3) 


POfl pi p. PIC PI A 

CZV — C3U — C3j — C34 


1 *7fi a pta 

—i /v.y (zj 


CZo — JN j — CZ / — (J / 


1 on a e~i\ 
-loU.U (ZJ 


Pin pin pic pi/c 
CZy — C3U — C3j — C3o 


0.8 (3) 


JN j — JN o — CZo — czy 


1 "7*7 *7fl ( 1 *7\ 

1 / /. fy (1 /J 


pi 1 pTpl PTC PI /I 

C31 — C3U — C3j — C34 


A A f1\ 

0.0 (3) 


p. i n pi \t i 
<J1 — CI — CZ — JN 1 


57.4 (2) 


pi 1 PI A PIC P1/C 

C31 — C3U — C3j — C3o 


1 *7A TO / 1 A\ 

—1 /v.Zo (ly) 


\T1 ( • 1 f^A ( \ 1 

JN 1 — C3 — C4 — <J1 


— J6.Z (2 j 


p t p, pi i pn pi i 
C3U — C3 1 — C3Z — C33 


-0.5 (3) 


\ti nr p/r P~> 

JN 1 — Cj — Co — UZ 


-06. V (2) 


PH P11 pQ-l PI/1 

C31 — C3Z — C33 — C34 


A O 

0.8 (3) 


\T1 PC ( p-7 

JN 1 — Cj — Co — C / 


1 15. 15 (lo) 


p 7 -> pn pi /i p -j c 

C3 Z — C 3 3 — C 3 4 — C3 J 


-0.7 (3) 


p c p*r pt \n 
CD — Co — C / — JNZ 


116.0 (z) 


pi 1 PQ/1 pic pip, 

C33 — C34 — C3j — C3U 


U.3 (3) 


/ ~v -> f 1/~ p^ XT') 

02 — Co — C7 — N2 


-2.1 (2) 


PT] PI /I PTC P ") /I 

C33 — C34 — C35 — C36 


179.6 (2) 


N3— C9— CIO— C19 


177.52 (19) 


C30— C35— C36— C37 


-0.9 (3) 


N3— C9— CIO— Cll 


-2.9 (3) 


C34— C35— C36— C37 


179.8 (2) 


C9— CIO— Cll— 04 


3.7 (3) 


C35— C36— C37— C38 


0.8 (3) 


Cll— CIO— C19— C14 


-1.6(3) 


C36— C37— C38— 08 


179.2 (2) 


Cll— CIO— C19— C18 


177.4 (2) 


C36— C37— C38— C29 


-0.6 (3) 



Hydrogen-bond geometry (A, °) 

Cg3, Cg8 and Cg9 are the centroids of the C10-C14/C19, C29/C30/C35-C38 and C30-C35 rings, respectively. 



D—H-A 


D—H 


H—A 


D-A 


D—H-A 


04— H4-N3 


0.82 


1.82 


2.535 (3) 


145 


08— H8-N6 


0.82 


1.84 


2.549 (2) 


144 


C3— H3B -02 


0.97 


2.49 


3.141 (3) 


124 


C9— H9-07 


0.93 


2.54 


3.472 (3) 


177 


C18— H18-07 


0.93 


2.57 


3.500 (3) 


174 


C26— H26A-03' 


0.97 


2.49 


3.403 (3) 


157 


C36— H36 -05" 


0.93 


2.48 


3.371 (3) 


161 


C2— H2A-Cg9 iii 


0.97 


2.99 


3.936 (2) 


166 


C3— IBA-CgS 1 " 


0.97 


2.97 


3.854 (2) 


151 


C23— H23B-Cg3 iv 


0.97 


2.65 


3.589 (2) 


162 


Symmetry codes: (i) x, y+l,z; (ii) xH 


-1, -y+3/2, z+1/2; (iii)-xH 


-!,>>- 1/2, -z+3/2;(iv) 


-x-1, -y+1, -z+1. 
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